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POWER  LINEMAN  TRADE 
THE  GOAL  OF  APPRENTICESHIP  TRAINING 

To  develop  a competent  tradesman  who,  through  skill  and  knowledge,  is  capable  of  the  operation, 
construction  or  maintenance  of  overhead  and  underground  lines  and  the  addociated  distribution  equip- 
ment. 

THE  PRODUCT  OF  APPRENTICESHIP  — a graduate  who  will: 

★ construct,  maintain,  operate  or  repair  distribution  systems  and  their  equipment. 

★ be  thoroughly  familiar  with  safety  requirements  and  safe  work  practices. 

★ have  the  dexterity  and  manual  skills  to  carry  out  the  mechanical  work  involved. 
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POWER  LINEMAN 
APPRENTICESHIP  INFORMATION 


Basic  Requirements: 

★ Indenture  for  4 periods  of  Trade  experience. 

★ Attend  a 7 week  technical  training  course  in  the  first,  second  and  third  periods. 

★ Fulfill  the  requirements  for  each  period  including  1800  hours  of  work  experience  inclusive  of  time  spent  at  the  training 
course;  successfully  complete  the  technical  training  course  and  obtain  a satisfactory  employer’s  report. 

★ Education  — a minimum  requirement  is  the  completion  of  mathematics  20  or  a pass  on  an  equivalent  entrance  exami- 
nation as  prescribed  by  the  Trade  regulation. 

★ Age  — the  minimum  age  for  apprentices  is  16  years.  There  is  no  upper  age  limit. 

Credits: 

★ Accelerated  patterns  of  apprenticeship  may  be  granted  for  related  technical  training  and/or  experience. 


Benefits: 

★ Apprenticeship  is  a learning-while-earning  program.  During  the  apprenticeship  period,  while  working  at  the  trade,  ap- 
prentices are  assured  by  regulation  of  a minimum  percentage  of  the  prevailing  journeyman  rate:  50%  during  the  first 
period,  60%  during  the  second  period,  67.5%  during  the  third  period  and  75%  during  the  fourth  period.  Progress  from 
one  rate  to  the  next  takes  place  only  after  successful  completion  of  all  the  requirements  for  each  period,  (details  are 
outlined  in  the  Record  Book). 

★ All  apprentices  17  years  of  age  and  older  are  normally  eligible  for  training  allowances  while  attending  technical  training 
courses.  These  allowances  are  funded  by  the  Canada  Employment  and  Immigration  Commission. 

★ Administrative  procedures  establishing  the  amount  of  training  allowance  is  complex  and  can  vary  with  an  individual’s 
circumstances.  Contact  a local  Canada  Employment  Centre  for  details. 

★ An  apprentice  who  successfully  completes  the  program  will  graduate  with  an  Alberta  Completion  of  Apprenticeship 
Certificate  and  a Certificate  of  Qualification.  It  is  also  possible  for  the  graduate  to  obtain  an  interprovincial  Red  Seal  by 
passing  an  additional  examination  and  so  become  recognized  as  a qualified  tradesman  throughout  Canada. 

★ The  most  significant  benefit  to  the  graduate  apprentice  is  that  he  is  well  trained  in  technical  and  practical  aspects  of  the 
trade  and  is  able  to  make  a worthwhile  and  productive  contribution  to  society.  Society  in  return,  will  provide  an  oppor- 
tunity for  livelihood. 
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DIRECTIONS  FOR  PROSPECTIVE  APPRENTICES 


★ Contact  your  nearest  Apprenticeship  and  Trade  Certification  Division  for  detailed  information  and  counselling  (see  list 
of  offices  on  page  ). 

★ Obtain  an  application  form  from  the  Apprenticeship  and  Trade  Certification  Division  and  neatly  complete,  in  full,  the 
information  requested  of  the  apprentice. 

★ Persevere  in  the  search  for  apprentice  employment  and  upon  obtaining  employment,  give  the  application  to  the  em- 
ployer. It  should  be  completed  and  returned  to  an  Apprenticeship  and  Trade  Certification  Division  forthwith. 

★ Any  time  credit,  for  previous  experience  in  the  Power  Lineman  trade,  should  be  discussed  with  the  employer  and 
requested  on  the  application  form  by  the  employer. 

★ Attach  to  the  apprentice  application  a copy  (transcript)  of  the  marks  for  your  last  year  of  school.  Applicants  who  do  not 
have  their  school  transcripts  or  a Mathematics  20  standing  are  required  to  write  an  entrance  examination.  If  transcripts 
have  been  lost,  contact  Alberta  Education  for  information  on  school  transcripts. 

★ Prepare  to  be  called  for  an  entrance  examination  following  submission  of  your  application.  You  will  be  advised  of  the 
date,  time  and  location. 

★ A contract  of  apprenticeship  is  entered  into  between  the  apprentice  and  the  employer  and  should  be  signed  within  90 
days  after  the  apprentice  application  has  been  approved.  If  contracts  have  not  been  issued  within  this  time,  contact  the 
Apprenticeship  and  Trade  Certification  Division. 

★ Before  signing  the  contract  of  apprenticeship  read  the  complete  document  carefully  — know  your  obligations  and 
responsibilities  to  your  employer  — know  the  employer’s  obligations  and  responsibilities  to  you  — feel  confident  you 
have  selected  the  right  occupation. 

★ Know  when  you  will  be  expected  to  attend  classes  and  be  prepared  to  attend.  In  early  May  of  each  year,  School 
Schedules  are  sent  to  you  and  your  employer.  The  employer  also  receives  a class  selection  card  for  you,  which  is  to  be 
completed  and  submitted  for  scheduling.  Information  on  procedures  also  accompanies  the  above.  Confirmation  on  the 
date  you  actually  get  scheduled  and/or  the  Official  Notice  will  follow  at  the  appropriate  time(s). 

★ Prepare  in  advance  for  the  financial  obligations  required  of  you  during  school  training.  Reference  materials  and  school 
supplies  are  paid  for  by  the  apprentice. 

★ While  an  apprentice,  it  will  be  your  responsibility  to  respond  promptly  to  mailed  directions  and  requests  from  the 
Apprenticeship  and  Trade  Certification  Division. 
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APPRENTICESHIP  ROUTE  TOWARD  CERTIFICATION 
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APPRENTICESHIP  COMMITTEE  STRUCTURE 


Power  Lineman  Provincial  Apprenticeship  Committee 

The  Provincial  Apprenticeship  Committee  for  the  Power  Lineman  Trade  is  comprised  of  members  from  Local  Apprentice- 
ship Committees  from  the  cities  of  Calgary,  Edmonton,  Red  Deer,  Lethbridge  and  Medicine  Hat. 

This  Committee  is  concerned  with  the  policies  that  guide  the  program  and  make  recommendations  to  the  Apprenticeship 
and  Trade  Certification  Board  and  the  Director  of  Apprenticeship  and  Trade  Certification  Division  in  the  following  areas: 

★ Contribute  current  information  relative  to  changes  in  the  trade  and  requirements  of  industry. 

★ Make  recommendations  for  changes  to  existing  trade  regulations. 

★ Assist  in  updating  of  the  training  program  through  recommendations  for  revisions  to  the  course  outline  and  attend- 
ant examinations. 


Power  Lineman  Local  Apprenticeship  Committee 

Local  Apprenticeship  Committees  are  concerned  with  individuals  and  trade  situations  within  a local  region.  Meetings  are 
held  throughout  the  year  to  make  recommendations  and  to  discuss  problems  relating  to  the  apprenticeship  program. 
Members  who  serve  on  committees  are  nominated  by  employer  and  labour  organizations,  and  membership  is  equally 
divided  into  employer  and  employee  representation  in  accordance  with  The  Manpower  Development  Act. 


Apprenticeship  Committee  Members: 

Mr.  P.  Christoffersen  — Calgary  LAC  — Employer 

Mr.  K.  Goodwin  — Calgary  LAC  — Employer 

Mr.  B.  Ayles  — Calgary  LAC  — Employer 

Mr.  W.  Paynter  — Calgary  LAC  — Employer 

Mr.  T.  Carter  — Calgary  LAC  — Employee 

Mr.  A.  Bailey  — Calgary  LAC  — Employee 

Mr.  E.  Baes  — Calgary  LAC  — Employee  (Alternate) 

Mr.  P.  Plato  — Edmonton  LAC  — Employer 

Mr.  G.  Dolan  — Edmonton  LAC  — Employer 

Mr.  V.  Burant  — Edmonton  LAC  — Employee 

Mr.  R.  Marler  — Edmonton  LAC  — Employee 

Mr.  E.  Luders  — Edmonton  LAC  — Employee 

Mr.  A.  Downey  — Edmonton  LAC  — Employee 

Mr.  D.  Irving  — Lethbridge  LAC  — Employer 

Mr.  O.  Niehaus  — Lethbridge  LAC  — Employer 

Mr.  J.  Dousett  — Lethbridge  (Medicine  Hat)  LAC  — Employee 

Mr.  R.  Anderson  — Lethbridge  LAC  — Employee 

Mr.  A Polutnik  — Red  Deer  LAC  — Employer 

Mr.  K.  Christensen  — Red  Deer  LAC  — Employer 
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POWER  LINEMAN  PROGRAM 
COURSE  OUTLINE 

This  outline  has  been  prepared  in  accordance  with  recommendations  from  the  Provincial  Apprenticeship  Committee  for 
the  Power  Lineman  Trade  in  the  Province  of  Alberta. 

The  outline  was  updated  following  consideration  given  to  recommendations  and  suggestions  from: 

Local  Apprenticeship  Committees 
Representatives  from  training  institutes 

Curriculum  Sub-Committee  from  the  Provincial  Apprenticeship  Committee 

PROCEDURES  FOR  RECOMMENDING 
REVISION(S)  TO  THE  COURSE  OUTLINE 

Any  concerned  citizen  or  group  in  the  Province  of  Alberta  may  make  recommendations  for  change  by  writing  to  the 
Apprenticeship  and  Trade  Certification  Division,  Edmonton. 

It  is  requested  that  recommendations  for  change  refer  to  specific  areas  and  state  references  used.  Recommendations 
received  will  be  placed  before  regular  meetings  of  the  Provincial  Apprenticeship  Committee. 


7 


SAFETY  EDUCATION 


Safe  working  procedures  and  conditions,  accident  prevention  and  the  preservation  of  health  is  of  primary  importance  in 
the  Apprenticeship  programs  in  Alberta.  These  responsibilities  are  shared  and  require  the  joint  efforts  of  the  government, 
employers,  employees  and  the  general  public.  Therefore,  it  is  imperative  that  all  parties  become  aware  of  circumstances 
that  may  lead  to  injury  or  harm  and  that  safe  learning  experiences  and  environment  can  be  created  by  controlling  the 
variables  and  behaviors  that  may  contribute  to  or  cause  an  accident  and/or  an  injury. 

It  is  generally  recognized  that  a safe  attitude  contributes  to  an  accident  free  environment.  As  a result  a healthy  safe  attitude 
towards  accident  will  benefit  an  employee  by  helping  to  avoid  injury,  loss  of  time  and  loss  of  pay. 

A tradesman  is  possibly  exposed  to  more  hazards  than  any  other  person  in  the  work  force  and  therefore,  should  he 
familiar  with  the  Occupational  Health  and  Safety  Act  and  Regulations  dealing  with  his  own  personal  safety  and  the  special 
safety  rules  applying  to  each  job. 


LEGAL  AND  ADMINISTRATIVE  ASPECTS 

Employer’s  Responsibilities: 

Accident  prevention  and  the  provisions  of  safe  working  conditions  are  the  responsibilities  of  an  employer.  The  company 
is  responsible  for: 

1.  The  provision  and  maintenance  of  safety  equipment 

2.  The  provision  of  protective  devices  and  clothing  (as  required  by  the  Occupational  Health  & Safety  Act,  General  Safety 
Regulations) 

3.  The  enforcement  of  safe  working  procedures 

4.  Adequate  safeguards  for  machinery,  equipment  and  tools 

5.  Observance  of  all  accident  prevention  regulations 

6.  Adequate  training  to  allow  a worker  to  use  or  operate  equipment  in  an  effective  and  safe  manner. 


Government’s  Responsibilities: 

The  Apprenticeship  and  Trade  Certification  Division  in  conjunction  with  the  respective  Provincial  Apprenticeship  Committee 
assumes  the  responsibility  to  assure  that  adequate  safety  is  reflected  in  the  curriculum  and  that  adequate  safety  instruction 
is  presented  at  the  training  establishments. 

The  Occupational  Health  and  Safety  Inspection  Branch  assumes  the  responsibility  for  periodic  inspection  of  the  operation 
to  ensure  that  regulations  for  industry  are  being  correctly  observed. 


Individual’s  Responsibilities: 

The  employee  is  responsible  for: 

1.  Knowing  and  working  in  accordance  with  the  safety  regulations  pertaining  to  job  environment  and 

2.  Working  in  such  a way  as  not  to  endanger  himself  or  his  fellow  employees 

The  major  factor  in  safety  is  the  individual  employee,  his  personal  attitude  toward  safety  and  having  an  awareness  of  the 
respective  safety  regulation. 
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POWER  LINEMAN  PROGRAM 


Subjects  and  Time  Distribution 


First  Period: 

7 Weeks  30  Hours  Per  Week 

210  Hours 

Theory  and  Electrical  Problems 

115 

Safety  and  Electrical  Utility  Regulations 

18 

Laboratory 

77 

Second  Period: 

7 Weeks  30  Hours  Per  Week 

210  Hours 

Theory  and  Electrical  Problems 

120 

Safety  and  Electrical  Utility  Regulations 

10 

Laboratory 

80 

Third  Period: 

7 Weeks  30  Hours  Per  Week 

210  Hours 

Theory  and  Electrical  Problems 

121 

Safety  and  Electrical  Utility  Regulations 

8 

Laboratory 

81 
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POWER  LINEMAN  PROGRAM 


SUBJECTS  TIME  DISTRIBUTION  IN  HOURS 


1st 

PERIOD 

2nd 

PERIOD 

3rd 

PERIOD 

TOTALS 

Principles  of  Electricity 

40 

50 

50 

140 

Magnetism 

3 

3 

Transformers 

30 

35 

34 

99 

D.C.  Supply 

3 

3 

Line  Insulators 

3 

4 

6 

Legal  Land  Description 

3 

3 

Aerial  Devices 

2 

10 

12 

Line  Construction 

12 

8 

4 

24 

Relays 

4 

4 

Systems  Grounding 

4 

4 

8 

Mathematics 

20 

20 

S.l.  System 

4 

4 

Underground  Residential  Distribution 

14 

10 

24 

Revenue  Metering  and  Energy  Diversion 

8 

10 

25 

43 

Lineman’s  Equipment 

10 

10 

Voltage  Regulating  Devices 

10 

10 

Rigging 

16 

16 

Street  Lighting 

16 

16 

A.C.  Motors 

2 

2 

4 

Splicing  and  Terminating 

8 

4 

12 

Circuits  — Protection  and  Switching 

20 

20 

Electrical  Measuring  Devices 

10 

6 

4 

20 

Personal  Protective  Grounds 

5 

3 

8 

Safety  and  Utility  Regulations 

18 

10 

8 

36 

Communications 

4 

6 

10 

Administration  and  Examinations 

15 

15 

21 

51 

Review 

12 

12 

24 
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FIRST  PERIOD 
POWER  LINEMAN  TRADE 
COURSE  OUTLINE 


A.  PRINCIPLES  OF  ELECTRICITY 


40  Hours 


TOPIC  COURSE  OBJECTIVES 

Upon  completion  of  this  unit  the  apprentice  should  be  able  to: 


1 . Structure  of  Matter 

2.  Electron  Theory 

3.  Generations  of  E.M.F. 

4.  Electrical  Terms,  Symbols  and  Units 


5.  Ohm’s  Law 


1.  Explain  the  fundamental  relationship  between  the  structure  of  the  atom 
and  the  flow  of  electrons. 

1 . List  the  methods  used  to  generate  AC  and  DC  emf. 

2.  Describe  the  relationship  between  cycles,  poles  and  frequency. 

1 . Define,  give  symbols,  and  state  units  of  measurement  for  the  following 
electrical  terms: 

(a)  Volts 

(b)  Amperes 

(c)  Ohms 

(d)  Watts 

(e)  Watthours 

(f)  Coulombs 

(g)  Joules 

1.  Restate  Ohm’s  law  and  explain  its  application  to  electrical  circuits,  using 
calculations. 


6.  Measurement  of 

(a)  Volts 

(b)  Amps 

(c)  Ohms 

7.  Electrical  Circuits 

(a)  Series 

(b)  Parallel 

(c)  Kirchoff’s  Law 

(d)  Three  Wire  Edison  Circuit 

i)  balanced  and  unbalanced 

ii)  neutral  disconnected 

(e)  Line  Loss 

(f)  Voltage  Drop 

(g)  Nominal  Voltage 

(h)  Schematic  and  wiring  diagrams 


8.  Alternating  Current 

(a)  Values  of  Sine  Waves 

i)  Instantaneous  (no  calcula- 
tions) 

ii)  Effective  (RMS) 

iii)  Maximum  (no  calculations) 

(b)  Phasors 

i)  Direction  and  magnitude 

ii)  Phasor  relationship 

iii)  Phasor  addition 


1.  Measure  a circuit  for  voltage  current  and  resistance. 


1.  Analyze  and  explain  series,  parallel  and  Edison  three  wire  circuits,  and 
identify  their  applications. 

2.  Apply  Kirchoff’s  current  and  voltage  laws  to  circuits. 

3.  Solve  problems  involving  series,  parallel  and  Edison  three  wire  circuits, 
(balanced  and  unbalanced) 

4.  Describe  the  effect  that  an  open  neutral  will  have  on  a customer’s  load, 
(unbalanced  and  balanced) 

5.  Define  and  describe  line  loss  and  voltage  drop  as  it  applies  to  electrical 
power  systems. 

6.  State  the  effects  that  an  increase  in  load  current  has  on  the  voltage  at 
the  load. 

7.  Solve  applicable  problems  involving  line  loss  and  voltage  drop. 

8.  State  nominal  voltages  used  on  Alberta  utility  systems. 

9.  Connect  and  take  measurements  of  series  and  parallel  circuits  using 
schematic  and  wiring  diagrams  to  verify  Ohm’s  law. 

1.  Define  instantaneous  value 

2.  Define  RMS  or  effective  value 

3.  Define  maximum  or  peak  value 

4.  Illustrate  in  phasor  analysis  direction  and  magnitude  of  phasors. 

5.  Define: 

(a)  Vector 

(b)  Phasor 

(c)  Lead 

(d)  Lag 

(e)  Cycle 

(f)  Angles  in  electrical  degrees 

6.  (a)  Estimate  the  resultant  of  a phasor  addition  and  be  able  to  add  pha- 

sors. 
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TOPIC 


COURSE  OBJECTIVES 


B.  MAGNETISM 

1 . Magnetic  Lines  of  Force 

2.  Transformer  Action 

C.  TRANSFORMERS 

1 . Construction  and  Nameplate  Data 


2.  Operating  Principles 


3.  Ratings  and  Ratio 


4.  Polarities 

5.  Cooling  Methods 

6.  PCB  Hazards 

7.  Tap  Setting 

8.  Single  Phase  Transformer  Connec- 
tion 

(a)  Single  and  double  bushing  pri- 
mary 

(b)  Three  and  four  bushing  sec- 
ondary 


3 Hours 


1 .  Describe  the  basic  characteristics  of  magnetic  lines  of  force. 

1 .  Outline  the  relationship  between  current  and  magnetism  to  explain  trans- 
former action. 

30  Hours 

1.  Describe  the  basic  components  of  a distribution  transformer  and  the 
Nameplate  information. 

2.  List  the  purposes  of  a transformer. 

3.  Identify  primary  and  secondary  of  a transformer. 

4.  Differentiate  between  a step-up  and  a step-down  transformer. 

5.  Explain  the  standard  terminal  and  winding  identification. 

1 . Describe  AC  transformers  action. 

2.  Explain  the  forces  that  exist  between  current  carrying  conductors  on  util- 
ity systems. 

3.  Describe  the  operation  of  a transformer  as  load  is  added. 

4.  List  the  losses  that  occur  in  a transformer. 

5.  State  why  utilities  accept  100%  efficiency  for  transformer  calculations. 

1 . State  how  transformers  are  rated  and  typical  sizes  of  distribution  trans- 
formers. 

2.  Describe  and  solve  problems  involving  transformer  voltage,  turns  and 
current  ratios. 

3.  Explain  the  reason  why  transformers  are  rated  in  voltage  and  volt-amps. 

4.  Describe  the  possible  effects  of  operating  a transformer  at  above  its 
rated  voltage. 

5.  Differentiate  between  the  high  voltage  and  the  low  voltage  windings  of  a 
transformer  with  the  use  of  an  ohmmeter. 

6.  Calculate  the  rated  primary  and  secondary  currents  of  a transformer 
from  nameplate  data. 

7.  Select  a properly  rated  transformer  for  a specified  load. 

8.  Recall  the  typical  KVA  of  distribution  transformers. 

1 . Differentiate  between  subtractive  and  additive  external  polarity. 

2.  Connect  the  internal  windings  of  a transformer  for  series  or  parallel  op- 
eration. (Include  a 4 bushing  secondary  tranformer) 

1.  Describe  the  various  methods  of  cooling  for  distribution  transformers 
and  the  liquids  used. 

1.  Describe  the  hazards  of  PCB’s  as  related  to  transformers. 

1.  Describe  how  to  set  a tap  changer  to  increase  and  decrease  secondary 
voltage  levels. 

2.  Recall  the  approximate  voltage  change  that  will  result  when  the  tap  is 
changed  by  one  step. 

3.  Describe  the  steps  required  to  safely  change  the  tap  changer  on  a trans- 
former. 

4.  Explain  why  a tap  changer  is  required. 

1.  Connect  a single  and  double  bushing  transformer  including  all  grounding 
according  to  EUR. 

2.  List  the  items  to  be  checked  prior  to  installing  a transformer. 

3.  Estimate  the  proper  fuse  size  for  a given  transformer  and  confirm  the 
size  from  a fuse  chart. 
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TOPIC 


COURSE  OBJECTIVES 


(c)  Hazards  of  backfeed  and  inad- 
equate grounding 

(d)  Voltage  checks  on  secondary 
services 

9.  Oil  Testing 


4.  Describe  the  connection  of  a lightning  arrestor  according  to  EUR. 

5.  Define  the  causes  of  backfeed,  hazards  involved  and  how  to  avoid  it. 

6.  Explain  the  grounding  of  a single  phase  secondary  service  and  explain 
the  hazards  of  improper  grounding  on  the  customer’s  service. 

1.  Describe  how  to  take  an  oil  sample  and  how  it  is  tested. 

2.  Explain  how  impurities  in  oil  affect  its  dielectric  strength. 


D.  D.C.  SUPPLY 


3 Hours 


1.  Batteries 

(a)  Ratings 

(b)  Checking 

(c)  Hazards  of  Charging 

(d)  Interconnection 

(e)  Maintenance  and  Care  Of 


1.  Define  the  voltage,  current  capacity  and  ratings  applicable  to  automotive 
type  batteries. 

2.  Describe  the  hazards  associated  with  the  checking  and  charging  of  auto- 
motive type  batteries. 

3.  Explain  voltage  and  current  changes  when  automotive  type  batteries  are 
interconnected. 

4.  Describe  the  proper  care  and  maintenance  of  automotive  type  batteries. 


E.  LINE  INSULATORS 


2 Hours 


1.  Types  of  Material  Used 


1.  List  the  commonly  used  types  of  insulator  materials  used  on  power  sys- 
tems. 


2.  Types  of  Insulators  (pin  — suspen- 
sion — post  — bushings) 


1.  Identify  and  describe  pin  type,  suspension  type,  post  type  and  bushing 
insulators. 


F.  AERIAL  DEVICES 

1.  OHS  Crane  Signals 

2.  Communications 


2 Hours 

1.  Demonstrate  knowledge  of  OHS  signals. 

1.  Explain  the  importance  of  crew  communications  when  operating  aerial 
devices  (buddy  system). 


G.  LINE  CONSTRUCTION 


12  Hours 


Structures 

1. 

(a) 

Kinds 

(b) 

Pole  classes 

2. 

(c) 

Loading,  hauling  and  unloading 
of  poles 

3. 

(d) 

Framing 

(e) 

Setting,  facing  and  tamping  of 

4. 

poles 

5. 

(f) 

Power  digging 

(g) 

Climbing  and  pre-climbing  in- 

6. 

spection 

7. 

(h) 

Forces  on  structures 

Describe  the  types  of  materials  and  application  of  typical  poles,  used  as 
power  line  structures. 

Define  the  relationship  between  species,  size,  weight  and  class  of  wood 
poles. 

Describe  proper  loading,  hauling  and  unloading  of  poles. 

Describe  basic  framing  for  cross  arms  and  attachments  of  wood  poles. 
Describe  typical  erection  of  poles. 

Describe  the  forces  exerted  on  power  line  structures. 

List  the  hazards  involved  in  power  digging  and  how  to  minimize  these 
hazards. 


8.  Recognize  the  standardized  markings  that  are  used  in  Alberta  to  mark 
location  of  underground  facilities. 


9.  List  methods  used  to  safely  set  poles. 

10.  Determine  when  pole  cover  up  and  rubber  gloves  are  required  to  be 
used  when  setting  poles. 

11.  Describe  how  poles  should  be  faced  in  various  situations. 

12.  Describe  problems  caused  when  poles  are  improperly  backfilled  and 
tamped. 

13.  List  safety  checks  to  be  made  prior  to  climbing  a pole. 

14.  Explain  the  hazards  involved  in: 

(a)  Climbing  stub  poles 

(b)  Signs 

(c)  Butt  condition 

(d)  Surface  rot 

(e)  Belting  in  above  arms 
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TOPIC 


COURSE  OBJECTIVES 


2.  Towers 

(a)  Guyed 

(b)  Self-Supporting 

3.  Conductors 

(a)  Type  of  line  conductors  mate- 
rials (copper  — aluminum  and 
steel  as  line  conductors) 

(b)  AWG  (cm)  (recognize  common 
wire  sizes) 

(c)  Relationship  between  conduc- 
tor size  and  ampacity 

H.  RELAYS 

1 . Purpose  and  Operation 


I.  MATHEMATICS 

1.  Basic  Fundamentals 

(a)  Use  of  Simple  Calculator  (Con- 
version to  Metric) 

(b)  Transposition  of  Simple  Alge- 
braic Equations 

(c)  Percentage 

(d)  Ratio  and  proportion 

(e)  Trigonometric  Functions 

(f)  Vectors 


J.  S.I.SYSTEMS 


(f)  Grabbing  hardware 

(g)  Pole  steps  (E.U.R.) 

(h)  Ice 

(i)  Changing  the  strain 

(j)  Pole  leaning 

1 .  Explain  the  difference  between  guyed  and  self  supporting  towers. 


1 . State  the  advantages  and  disadvantages  of  copper,  alumium  and  steel 
line  conductors. 

2.  Visually  recognize  commonly  used  line  conductor  sizes. 

3.  Explain  the  relationship  between  the  size  and  ampacity  of  conductors. 


4 Hours 

1.  Properly  connect  a simple  relay  to  demonstrate  basic  relay  operation. 

2.  Using  an  electric  eye  as  a switch,  connect  a relay  to  demonstrate  a sim- 
ple street  light  circuit. 

20  Hours 

1 . Use  a simple  calculator  to  perform  the  following  functions;  addition,  sub- 
traction, multiplication,  division,  square,  square  root,  powers  of  10,  basic 
trigonometric  functions,  and  use  one  memory. 

2.  Transpose  simple  algebraic  equaltions  to  solve  with  one  unknown. 

3.  Solve  problems  involving  percentages. 

4.  Solve  problems  involving  ratio  and  proportions. 

5.  Solve  right  angle  triangles  using  trigonomic  functions  given  two  un- 
knowns. 

6.  Solve  problems  involving  magnitude  and  direction  vectors. 

4 Hours 

1 . Solve  linear,  area,  volume,  weight  and  temperature  problems  using  SI 
Metric  Units. 


K.  REVENUE  METERING  AND  ENERGY  DIVERSION 


8 Hours 


1.  Single  Phase  Self  Contained  Me- 
ters 

(a)  Reading 

(b)  Connection 

(c)  Creep 

(d)  Clock-over 


L.  LINEMAN’S  EQUIPMENT 

1.  Line  Tools 

(a)  Selection,  use  and  mainte- 
nance of 

i)  Wood  bits 

ii)  Framing  chisels 

iii)  Grips 

iv)  Bolt  and  wire  cutters 

v)  Climbers  and  belts 

vi)  Conductor  jacks 


1 . Read  a single  phase  meter  (energy  and  demand). 

2.  Verify  socket  connections  and  make  necessary  checks  on  the  meter  prior 
to  changing  or  installing  a new  meter. 

(a)  Single  phase  two  wire  A base 

(b)  Single  phase  two  wire  S base 

(c)  Single  phase  three  wire  A base 

(d)  Single  phase  three  wire  S base 

3.  Check  for  a creeping  meter 

4.  Explain  what  a clock-over  and  a complete  clock-over  are. 

10  Hours 

1 . Describe  the  selection,  use  and  maintenance  of  wood  bits,  framing  chis- 
els, grips,  conductor  jacks,  bolt  and  wire  cutters. 

2.  List  the  inspection  and  maintenance  procedures  for  lineman’s  climbing 
belts  and  pole  straps. 

3.  Illustrate  proper  sharpening  of  a wood  bit,  framing  chisel  and  climber 
gaffs. 

4.  Adjust  conductor  jacks,  bolt  cutters,  wire  cutters,  hand  presses. 
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TOPIC 


COURSE  OBJECTIVES 


2. 

3. 


M. 


2. 

3. 


4. 


N. 


1. 


2. 

3. 

4. 

5. 


Hand  Operated  Power  Tools  — Air 
— Hydraulic  — Electric 

Protective  Equipment 

(a)  Care,  Maintenance  and  Testing 

i)  rubber  gloves 

ii)  rubber  sleeves 

iii)  coverup 

iv)  hot  sticks  and  accesories 


1.  Describe  care,  maintenance  and  safety  precautions  for  power  hand  drills 
and  grinders. 

1.  Describe  the  proper  care,  maintenance  and  storage  of  protective  rubber 
gloves,  sleeves,  live  line  tools  and  live  line  coverup. 

2.  Illustrate  the  daily  inspection  of  protective  rubber  gloves,  sleeves,  live 
line  tools  and  live  line  coverup. 


3.  Describe  the  visual  and  di-electric  testing  of  protective  rubber  gloves, 
sleeves,  live  line  tools  and  live  line  coverup. 

4.  List  the  applications  of  commonly  used  hot  sticks  and  accessories. 


RIGGING 


16  Hours 


Safety  1 . 

(a)  Critical  angle  of  slings  2. 

(b)  Load  limits 

(c)  Shock  loading 

U. 

4. 

Basic  Hand  Signals  for  Hoisting  1. 

Rope  Blocks  1 . 

(a)  Reeving 

(b)  Mechanical  Advantage  2. 

Cable  and  Rope  1. 


(a) 

Care  and  use  of  wire  rope 

2. 

(b) 

Car  and  use  of  synthetic  rope 

3. 

(c) 

Basic  knots 

(d) 

Slings 

4. 

5. 

6. 


Describe  the  effect  that  sling  angles  have  on  safe  lifting. 

Be  able  to  identify  the  load  limits  of  commonly  used  wire  rope  slings  and 
synthetic  slings. 

Describe  the  causes  and  effects  of  shock  loading  on  rigging. 

Identify  OHS  regulations  regarding  rigging  safety  factors. 

Describe  basic  OHS  hand  signals  for  hoisting. 

Explain  the  reasons  for  proper  reeving  and  demonstrate  how  to  reeve 
set  of  multiple  rope  blocks. 

Identify  the  mechanical  advantage  of  a single  and  of  a multiple  sheave 
rigging  configuration. 

Describe  the  proper  care  and  use  of  wire  rope. 

Identify  the  manufacturer’s  rating  of  wire  rope. 

Describe  the  proper  care  and  use  of  synthetic  rope. 

Identify  the  manufacturer’s  rating  of  synthetic  rope. 

Demonstrate  a typical  application  of  a:  half  hitch,  bowline,  sheet  bend, 
timber  hitch,  rolling  pipe  hitch,  round  turn  and  two  half  hitches,  load 
binder  hitch. 

Make  an  eye  splice  in  braid  and  in  twist  rope. 


SPLICING  AND  TERMINATING 


8 Hours 


Presses  — Use,  Care  and  Adjust- 
ment 

(a)  Mechanical 

(b)  Hydraulic 

Cable  Preparation 


Use  of  Correct  Sleeves  & Dies 
Insulating  Splices  (Low  Voltage) 


Explosive  Assisted  Tools 


1 . Describe  the  proper  care,  use  and  adjustment  of  mechanical  presses. 

2.  Describe  proper,  use  of  a manual  hydraulic  and  of  a power  driven  hy- 
draulic press. 

1.  Describe  the  preparation  of  ACSR,  AAC,  and  solid  copper  conductor  for 
splicing  and  dead-ending. 

1.  Select  and  use  the  proper  conductor  splicing  sleeves  and  press  dies 
using  reference  charts,  (include  automatic  type  splices) 

1 . Select  and  use  the  proper  insulated  sleeve  for  low  voltage  conductor 
splicing  from  reference  charts. 

1 . Demonstrate  manufacturer’s  operating  and  maintenance  practices  for  ex- 
plosive assisted  tools. 


O.  ELECTRICAL  MEASURING  DEVICES 


10  Hours 


1 . Use,  Care  and  Safety  of  1 . Describe  the  proper  care  and  safety  precaution  for  ohmmeters,  amme- 

(a)  Ammeters  ters,  voltmeters  and  meggers. 

(b)  Voltmeters 

(c)  Ohmmeters 

(d)  Meggers 
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TOPIC 


2.  Reading  Scales 

3.  Proper  Connections 

(a)  Voltmeters 

(b)  Ammeters 

i)  in-line 

ii)  clip  on 

(c)  Ohmmeters 

(d)  Multimeters 

(e)  Megger 


COURSE  OBJECTIVES 

1.  Demonstrate  accurate  measurements  using  a voltmeter,  ohmmeter,  am- 
meters and  megger. 

1.  Demonstrate  proper  scale  range  selection,  wiring  connections  for  porta- 
ble ohmmeters,  voltmeters,  ammeters  and  meggers. 


P.  PERSONAL  PROTECTIVE  GROUNDS 


5 Hours 


1.  Reasons  for  Use 

2.  Requirements 

3.  Procedures 

4.  Locations 


1 .  List  the  hazards  that  personal  protective  grounds  guard  against. 

1.  List  the  electrical  and  mechanical  requirements  of  a personal  protective 
ground. 

1 . Outline  the  procedure  of  installing  and  removing  personal  protective 
grounds. 

1.  Explain  the  required  locations  of  personal  protective  grounds  according 
to  EUR. 


Q.  SAFETY  AND  UTILITY  REGULATIONS 


18  Hours 


1 . Occupational  Health  and  Safety 

(a)  Act 

(b)  Regulations 


2.  Workers  Compensation  Act 

(a)  Principles  of  W.C.B. 

(b)  Reporting  Forms 

3.  Power  Lineman  Trade  Regulation 


4.  Electrical  Utility  Regulations 

(a)  Part  I — Definitions 

(b)  Part  II  — Scope  and  General 

Requirements 

(c)  Part  III  — Safety  Rules 

(d)  Part  IV  — Overhead 


5.  Safety 

(a)  Current  Through  Body 

(b)  Shock 

(c)  Review  Utility  Related  Acci- 
dents 

6.  Aerial  Rescue 


1.  Demonstrate  an  ability  to  locate  and  interpret  major  sections  of  the  OHS 
Act. 

2.  Demonstrate  an  ability  to  locate  and  interpret  sections  of  the  General  Ac- 
cident Prevention  regulations. 

3.  Demonstrate  an  ability  to  locate  and  interpret  serious  injury  accident, 
noise  and  First  Aid  Regulations. 

1 . Define  the  basic  principle  of  Workers’  Compensation. 

2.  Complete  sample  reporting  forms  for  a hypothetical  on  the  job  injury. 

1 . State  the  terms  of  apprenticeship  for  an  apprentice  Power  Lineman  en- 
tering the  Power  Lineman  trade. 

2.  Describe  the  advancement  criteria  of  an  apprentice  entering  the  trade. 

1.  Locate  and  use  the  definitions  to  interpret  the  EUR. 

2.  Locate  and  interpret  the  regulations  in  Part  II. 

3.  Locate  and  describe  in  your  own  words  regulations  in  Part  III  applicable 
to  work  on  electric  utility  lines. 

4.  Be  able  to  state  the  safe  limits  of  approach  for  equipment  working  near 
lines. 

5.  Be  able  to  state  the  absolute  limits  of  approach  distances  and  explain 
how  it  applies  to  the  work  of  the  Power  Lineman. 

6.  Explain  the  difference  between  safe  limits  of  approach  and  absolute  lim- 
its of  approach. 

7.  Give  a typical  work  situation  and  be  able  to  identify  applicable  Electrical 
Utility  Regulations. 

1 . Describe  the  effects  of  current  through  the  human  body. 

2.  Describe  the  effects  of  electric  schock  on  the  human  body. 

3.  Recall  accident  history  of  typical  electrical  utility  accidents  and  be  able  to 
describe  in  your  own  words  the  causing  factors  and  propose  corrective 
methods  to  prevent  recurrences  of  similar  accidents. 

1 . Describe  in  point  form  the  methods  used  by  your  utility  for  rescue  from: 

(a)  A pole 

(b)  An  aerial  device 
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TOPIC 
7.  Safe  Work  Practices 


js  of  practical  as- 


SECOND  PERIOD 
POWER  LINEMAN  TRADE 
COURSE  OUTLINE 


A.  PRINCIPLES  OF  ELECTRICITY 

TOPIC 


1.  Inductance  and  Inductive  React- 
ance (as  related  to  transformers) 

(a)  Inductance 

(b)  Units  and  Symbols 

(c)  Faraday’s  Law  (no  problems 
concepts  only) 

(d)  Lenz’s  Law  (no  problems  con- 
cepts only) 

(e)  Self  Inductance 

(f)  Inductive  Reactance 

(g)  Reactors 

(h)  Phase  Relationship 


COURSE  OBJECTIVES 

Upon  completion  of  this  unit  the  apprentice  should  be  able  to: 


50  Hours 


1.  Describe  inductance  and  the  factors  which  affect  inductance. 

2.  Describe  induction  and  its  effect  on  the  circuit. 

3.  Define  mutual  induction  as  related  to  a transformer. 

4.  List  the  factors  that  affect  the  amount  of  emf  induced  into  a conductor. 

5.  Illustrate  the  direction  of  an  induced  emf. 

6.  State  the  symbol  for  inductance. 

7.  State  the  unit  of  measurement  for  inductance  and  its  symbol. 

8.  Recognize  and  draw  the  circuit  symbols  representing  coils. 

9.  State  Faraday’s  Law.  (no  calculations) 

10.  State  Lenz’s  Law.  (no  calculations) 

11.  Describe  how  induction  voltage  limits  current. 

12.  Describe  the  dangers  of  voltage  being  induced  into  conducting  objects 
from  a nearby  energized  A C power  line. 

13.  Define  inductive  reactance. 

14.  Give  the  symbol  for  inductive  reactance  and  state  its  unit  of  measure- 
ments. 

15.  Explain  the  equation  for  inductive  reactance. 

16.  Describe  the  purpose  and  application  of  reactors  in  utility  systems. 

17.  State  the  phase  relationship  between  voltage  and  current  in  an  inductive 
circuit. 


2.  Capacitance  and  Capacitive  React- 
ance 

(a)  Construction 

(b)  Rating  and  application 

(c)  Di-electric  strength 

(d)  Capacitance 

(e)  Capacitive  reactance 

(f)  Phase  relationship 

(g)  Purpose  and  application 

(h)  Electrical  and  environmental 
hazards 


1 . Describe  the  construction  of  an  elementary  capacitor. 

2.  Describe  capacitance  and  the  factors  which  affect  it  in  underground 
cable  and  overhead  lines. 

3.  Describe  the  hazards  of  stored  energy  in  transformers  and  underground 
cable. 

4.  Interpret  the  nameplate  rating  of  a power  capacitor. 

5.  List  applications  of  capacitors  in  utility  systems. 

6.  Explain  the  resultant  rating  of  a capacitor  bank  when  capacitors  are  con- 
nected in  series  or  parallel  with  each  other. 


7.  Define  dielectric  strength. 

8.  Define  capacitance. 

9.  State  the  unit  measurement  for  capacitance. 

10.  Define  capacitive  reactance. 

11.  Give  the  symbol  for  capacitive  reactance  and  state  its  unit  of  measure- 
ment. 

12.  Explain  the  equation  for  capacitive  reactance. 

13.  State  the  phase  relationship  between  voltage  and  current  in  a capacitive 
circuit. 


14.  Explain  the  purpose  and  application  of  capacitors  used  in  Alberta  utility 
systems. 

15.  Explain  the  EUR  requirements  for  switching  and  grounding  of  capacitors. 

16.  Explain  the  environmental  hazards  of  PCB’s  used  in  capacitors. 

17.  Explain  the  hazards  of  re-fusing  capacitors. 
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TOPIC 


COURSE  OBJECTIVES 


3.  Single  Phase  Circuits 

(a)  Impedance 

i)  Units  and  symbols 

ii)  Impedance  triangle 

(b)  AC  Circuits 

i)  Series 

ii)  Parallel 

(c)  Ferro-resonance  (series  reso- 
nance) 

(d)  Power,  Apparent  Power,  Reac- 
tive Power 

(e)  Power  Factor 

(f)  Power  Factor  Correction 


4.  Three  Phase  Systems 

(a)  Generation 

(b)  Wye  (Star)  (Balanced) 

i)  Current 

ii)  Voltage  (stress  voltage  re- 
lationships 

(c)  Delta  (Balanced) 

i)  Current 

ii)  Voltage  (stress  voltage  re- 
lationships) 


B.  TRANSFORMERS 

1.  IZ% 


2.  Paralleling 


1.  Define  impedance. 

2.  State  the  units  of  measure  for  impedance. 

3.  Restate  formulas  required  to  calculate  impedance. 

4.  Outline  factors  that  affect  impedance. 

5.  Use  the  “impedance  triangle”  to  solve  electrical  problems. 

6.  Explain  the  phase  relationship  of  a series  RL  circuit  by  the  use  of  a pha- 
sor  diagram. 

7.  Explain  the  phase  relationship  of  a series  RC  circuit  by  the  use  of  a pha- 
sor  diagram. 

8.  Explain  the  phase  relationship  of  a series  RLC  circuit  by  the  use  of  a 
phasor  diagram. 

9.  Identify  the  hazards  of  a series  RLC,  circuit  and  verify  by  circuit  connec- 
tion and  measurement. 

10.  Explain  the  phase  relationship  of  a parallel  RL  circuit  by  the  use  of  a 
phasor  diagram  and  verify  by  circuit  connection  and  measurement. 

1 1 . Explain  the  phase  relationship  of  a parallel  RC  circuit  by  the  use  of  a 
phasor  diagram  and  verify  by  circuit  connection  and  measurement. 

12.  Explain  the  phase  relationship  of  a parallel  RLC  circuit  by  the  use  of  a 
phasor  diagram  and  verify  by  circuit  connection  and  measurement. 

13.  Define  power  and  give  its  SI  symbol. 

14.  State  the  unit  of  measurement  for  power  and  give  its  abbreviation. 

15.  Define  “apparent  power”  and  give  its  SI  symbol. 

16.  State  the  unit  of  measurement  for  “apparent  power”  and  give  its  abbre- 
viation. 

17.  Define  “reactive  power”  and  give  its  SI  symbol. 

18.  State  the  unit  of  measurement  for  “reactive  power”  and  give  its  abbrevi- 
ation. 

19.  Define  “power  factor”. 

20.  Define  “power  factor  angle”  and  give  its  symbol. 

21.  State  the  relationship  between  “power  factor”  and  “power  factor  angle”. 

22.  State  why  it  is  desirable  to  operate  electrical  systems  at  a high  power 
factor. 

23.  Identify  the  devices  that  can  be  used  for  power  factor  correction. 

24.  Perform  power  factor  correction  calculations  and  verify  by  connections 
and  measurements. 

25.  Explain  why  Alberta  utilities  use  .9  (90%)  as  an  acceptable  power  factor. 

1 . State  the  advantages  for  three-phase  systems  over  single-phase  sys- 
tems. 

2.  Name  the  two  types  of  three-phase  connections. 

3.  Define  the  term:  BALANCED  three-phase  system. 

4.  State  the  phase  relationship  for  the  3 voltages  in  a three-phase  system. 

5.  State  and  verify  by  connection  the  relationship  between  Ephase  and  E,ine  for 
a wye  system. 

6.  State  and  verify  by  connection  the  relationship  between  Ephase  and  Eljne  for 
a delta  system. 

35  Hours 

1.  Define  % IZ. 

2.  Explain  the  purpose  of  % IZ  stated  on  the  nameplate. 

3.  Determine  the  maximum  fault  current  from  nameplate  data. 

1.  List  the  conditions  to  be  met  before  operating  two  transformers  in  paral- 
lel. 
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TOPIC 


COURSE  OBJECTIVES 


3. 


4. 


5. 


C. 

1. 


2. 

3. 

4. 


D. 


E. 


1. 


2. 


2.  Connect  two  transformers  in  parallel  and  check  how  they  share  the  load. 


Types 

(a)  Distribution 

(b)  Power 

(c)  Network 


1.  Explain  the  differences  between  overhead  and  underground  distribution, 
power  and  network  transformers. 


Current  Transformers  and  Potential 


1 . List  the  purposes  of  instrument  transformers. 


(a) 

Ratings 

2. 

(b) 

Connections 

Q 

(c) 

Hazards 

o. 

(d) 

Ammeter 

(e) 

Voltmeter 

4. 

5. 


Explain  the  different  principles  between  CT’s  and  PT’s. 

Determine  when  the  primary  of  a potential  transformer  is  to  be  fused 
according  to  EUR. 

Determine  when  the  secondary  of  instrument  transformer  is  to  be 
grounded  according  to  EUR. 

Explain  why  a shorting  device  must  be  provided  on  the  secondary  of  a 
current  transformer. 


6.  Give  examples  of  common  used  ratings  of  instrument  transformers. 

7.  Connect  instrument  transformers  into  a circuit  to  determine  the  voltage 
and  the  current. 


Three  Phase  Transformers  Connec- 
tions 

(a)  Voltage  relationships 

(b)  Hazards  — backfeed 

(c)  Ratio  of  transformer 

(d)  Connection  and  proper  fusing 
for:  (Voltage) 

delta  — delta 

wye  — wye 

delta  — wye 

open  delta  — open  delta 

open  wye  — open  delta 

delta  — four  wire  delta 


1 . Determine  the  expected  secondary  voltage  by  the  use  of  a phasor  dia- 
gram. 

2.  List  the  possible  connections  and  changes  that  are  to  be  made  before 
hanging  transformers  in  a bank. 

3.  Decide,  given  the  nameplate  information,  the  supply  voltage  and  required 
load  voltage,  the  connection  required. 

4.  Draw  a connection  diagram  for  the  above. 

5.  Connect  the  transformer  banks.  (Single  and  double  bushing  trans- 
formers) 

6.  Measure  the  secondary  voltages. 


LINE  INSULATORS 


4 Hours 


Electrical  Ratings 

(a)  B.I.L.  (Basic  Impulse  Level)  rat- 
ings 

(b)  Flashover 

(c)  Leakage 

(d)  Di-electric  strength 

Mechanical  Ratings 


Failure  of 


1.  Define  B.I.L.  rating  of  power  system  insulators. 

2.  Define  flashover  and  leakage  current. 

3.  Define  dielectric  strength  of  insulating  materials. 

1.  Describe  the  different  mechanical  characteristics  of  pin,  post,  suspension 
and  bushing  insulators. 

1.  Identify  and  describe  typical  failure  causes  of  power  system  insulators. 


Radio/TV  Interference 


1 . List  common  causes  and  methods  of  prevention  of  radio/T.V.  interfer- 
ence. 


LEGAL  LAND  DESCRIPTIONS 


AERIAL  DEVICES 

Principles  of  Hydraulics 


Cylinders 


3 Hours 

1 . Locate  a given  legal  land  description  on  a map. 

2.  State  the  legal  land  description  of  a location  identified  on  a map. 

10  Hours 

1 . Explain  the  basic  principle  of  hydraulics: 

(a)  Transfer  of  energy 

(b)  Mechanical  advantage 

1 . Describe  the  operation  of  a hydraulic  cylinder: 

(a)  Single  acting 

(b)  Double  acting 
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3.  Pump  1.  Describe  the  operation  of  a hydraulic  pump  as  used  on  an  aerial  device. 

4.  Motor  1.  Describe  the  operation  of  a hydraulic  motor. 


5.  Components  and  Circuitry 


6.  Proper  Operation 

7.  Lifting  Capacity 


8.  Side  Pull 


1.  Given  a basic  hydraulic  schematic  for  an  aerial  device,  be  able  to: 

(a)  Identify  all  parts  of  the  system 

(b)  State  the  functions  of  the  following  components  on  an  aerial  device: 

i)  Control  valve 

ii)  Relief  valve 

iii)  Holding  valve 

iv)  Hydraulic  fluid  reservoir 

v)  Screens  and  filters 

vi)  Pressure  gauges 

vii)  Breathers 

(c)  Trace  the  hydraulic  flow  through  the  system. 

1.  Explain  typical  improper  practices  and  how  they  damage  aerial  devices. 

1 . Given  a typical  load  capacity  chart,  determine  the  maximum  lifting  capac- 
ity for  any  boom  angle  and  any  boom  radius. 

2.  If  the  weight  of  the  load  to  be  lifted  is  uncertain,  describe  a simple  test  to 
determine  if  the  load  may  be  lifted  safely. 

1.  State  the  probable  effects  of  side  pull  on  an  aerial  device. 


9.  Positioning  and  Stabilization 


10.  Inspection 


11.  Lubrication 

12.  Cold  Weather  Start-Up 


1.  Explain  how  to  position  and  stabilize  an  aerial  device  for  safe  and  effi- 
cient operation  of: 

(a)  Level  ground 

(b)  Sloping  ground 

(c)  Overhead  obstacles 

1.  Perform  a pre-use  daily  inspection  of  an  aerial  device  to  include  the  fol- 
lowing items: 

(a)  Booms 

(b)  Main  frame 

(c)  Turret 

(d)  Load  line 

(e)  Auger 

(f)  Controls 

(g)  Pump  and  PTO 

(h)  Hydraulic  oil  level 

(i)  Holding  valves 

1.  Identify  the  above  deck  points  requiring  lubrication  on  an  aerial  device. 

1.  State  problems  and  solutions  involved  with  basic  cold  weather  start-up  of 
hydraulic  systems. 


F.  LINE  CONSTRUCTION 


8 Hours 


1.  Guying 

(a)  Kinds 

(b)  Setting 

(c)  Failure  and  positioning  of  an- 
chors 


1 . Describe  typical  kinds  and  the  holding  capacity  of  power  line  anchors. 

2.  Describe  the  proper  installation  of  typical  anchor  types. 

3.  Describe  the  proper  placement  of  anchors  and  common  reasons  for  an- 
chor failure. 


Conductors 

1. 

(a) 

Handling 

2. 

(b) 

Care  of 

3. 

(c) 

Stringing 

(d) 

Secondary  services 

(e) 

Load  of  conductors  EUR 

4. 

Explain  the  proper  handling  and  storage  of  reels  of  conductor. 

Describe  common  methods  of  stringing  power  line  conductors. 

Describe  the  relationship  between  tension  and  sag  for  secondary  service 
leads. 

Define  the  conductor  loading  conditions  as  identified  in  EUR. 


G.  SYSTEMS  GROUNDING 


4 Hours 


1 . Grounding  Electrodes 


1 . Describe  the  function  of  a ground  rod  as  an  electrical  connection. 


2.  Hazards 


1 . Describe  the  hazards  of  an  open  neutral  or  of  a ground  conductor. 
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H. 


1. 


2. 


3. 


4. 

5. 

6. 


7. 


8. 

9. 

10. 


1. 


2. 


TOPIC 

UNDERGROUND  (RESIDENTIAL  DISTRIBUTION) 


14  Hours 


Underground  Versus  Overhead  Dis- 
tribution 


Cable  Construction 

(a)  Insulation 

(b)  Concentric  neutral/strand 
shield 

(c)  Conductor 

(d)  Jacket 

(e)  Semi  conductor 

Terminating  and  Splicing  Primary 
Cable 


Heat  Shrinks 
Potheads 


Various  Underground  Accessories 


Trenching,  Pulling  Cables  and  Lay- 
ing Conduit 


1.  Compare  a typical  overhead  and  underground  system  using  the  following 
factors: 

(a)  Cost 

(b)  Appearance 

(c)  Ease  of  troubleshooting 

(d)  Ease  of  operation 

(e)  Reliability 

1.  Identify  the  commonly  used  primary  and  secondary  cables.  (In  Alberta 
utility  systems.) 

2.  Identify  and  explain  the  function  of  the  various  components  of  the  under- 
ground cables  in  1. 


1 . Splice  and  terminate  primary  and  secondary  cable  up  to  25  KV  rating 
(plastic  only). 

(a)  Modular 

(b)  Tape 

1.  Install  a heat  shrink  without  damage  to  the  insulation. 

1.  Identify  and  explain  the  functions  of  the  components  of  a termination  (in- 
cluding potheads). 

1.  Identify  associated  equipment  such  as  pad  mount  transformers,  switch- 
ing cubicles,  secondary  termination  points  and  distinguish  between  live 
front  and  dead  front  equipment. 

2.  Be  able  to  connect  underground  cable  to  associated  equipment. 

1.  Explain  the  proper  OHS  procedures  to  be  followed  when  trenching  or 
excavating. 

2.  Compare  direct  burial  and  duct  work  for  underground  cable  using  the 
following  points. 

(a)  Where  each  is  used 

(b)  Installation  methods 

(c)  Repair  methods 

(d)  Increasing  system  capacity 

(e)  E.U.R.  requirements 


Fault  Indication 


1.  Properly  install,  and  interpret  operation  of,  fault  indicators. 


Elbows 


1 . Identify  a load  break  and  a non  load  break  elbow. 


Verify  Operation 


1 . Verify  proper  system  operation  after  commissioning. 

2.  Explain  the  terms  loop,  radial  and  network  system. 


REVENUE  METERING  AND  ENERGY  DIVERSION 


10  Hours 


Single  Phase  Self  Contained  Me- 
ters 

(a)  Function 

(b)  Kh 

(c)  Consumption 


Single  Phase  Instrument  Rated  Me- 
ters 

(a)  Connections 


1.  Explain  the  operation  of  a single  phase  meter  and  the  function  of  each 
part. 

2.  For  balanced  and  unbalanced  loads: 

(a)  Calculate  the  load  on  a meter  using  Kh  and 

(b)  Calculate  the  approximate  load  on  a meter  using  current  and  volt- 
age. 

3.  Calculate  the  actual  consumptions  using  the  overall  multiplier  and  the 
meter  readings. 

1 . Make  proper  connections  to  measure  the  energy  on  a single  phase  three 
wire  circuit  using: 

(a)  a three  wire  current  transformer 

(b)  two  cross  connected  current  transformer 

(c)  a doughnut  type  current  transformer 
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J.  STREET  LIGHTING 

1.  Kinds  of  Lighting  Systems 

2.  Ballast  Operation 

(a)  Purpose 

(b)  Hot  restart 

3.  Street  Light  Controls 

(a)  Photelectric  eye  relay  and  bi- 
metal types 

(b)  Street  light  relays 

4.  Maintenance  Hazards 

(a)  Ultra  violet 

(b)  Sodium 

5.  Location  of  Street  Lights 

(a)  Reasons  for  different  heights 

(b)  Reasons  for  different  refrac- 
tors. 

6.  Connections 


COURSE  OBJECTIVES 


16  Hours 


7.  Trouble  Shooting  and  Print  Reading 

8.  Series  Lighting 

K.  A.C.  MOTORS 

1.  Single  Phase 

(a)  Reversing 

(b)  Over  voltage  and  under  voltage 

(c)  Starting  currents 

L.  SPLICING  AND  TERMINATING 

1.  Presses 

M.  ELECTRICAL  MEASURING  DEVICES 

1.  Maximeter 

2.  Recording  Voltmeter 


3.  Potential  Indicating  Methods  and 
Devices 


N.  PERSONAL  PROTECTIVE  GROUNDS 

1.  Equi-potential  Grounding 


1.  Identify  visually  and  by  operating  characteristics  mercury  vapor,  HP  so- 
dium, LP  sodium  and  metal  halide. 

1 .  (a)  List  the  two  purposes  of  a ballast. 

(b)  Explain  what  happens  in  a hot  restart. 


1.  (a)  Describe  the  operation  of  a street  light  eye,  normally  open  and  nor- 
mally closed 

i)  relay  type 

ii)  bi-metal  type 

(b)  Describe  the  operation  of  a street  light  relay. 

1.  (a)  Describe  the  hazard  of  a broken  outer  bulb. 

(b)  Describe  the  proper  disposal  methods  of  bulbs. 


1 . Explain  the  causes  of  improper  light  distribution  as  affected  by  mounting 
height,  levelling  and  correct  refractor 


1 . Connect  from  a print  the  following  types  of  lighting  systems: 

(a)  self  contained  eye  and  ballast 

(b)  photo  electric  eye  system 

(c)  hot  day  pilot  system 

(d)  hot  night  pilot  system 

(e)  cascade 

(f)  identify  and  change  the  operating  voltage  of  the  ballast. 

1 . (a)  Describe  how  to  locate  a fault  using  a series  bulb. 

(b)  Describe  how  to  trace  and  troubleshoot  a system  from  a print. 

1 . (a)  Explain  the  purpose  of  a constant  current  transformer. 

(b)  Describe  the  hazards  involved  in  series  lighting. 

2 Hours 

1.  Recall  that  a single  phase  motor  cannot  be  reversed  by  interchanging  the 
supply  leads. 

2.  Relate  the  possible  effects  of  overvoltage  and  undervoltage  on  a motor. 

3.  Explain  how  single  phase  motor  load  affects  cold  pick  up. 


4 Hours 


1 . Describe  proper  care  and  adjustment  of  a manual  hydraulic  press. 


6 Hours 

1 . Determine  the  load  and  set  maxi-meter  on  proper  ratio. 

2.  Install,  read,  reset  and  remove  a maximeter. 

1 . Calibrate  a recording  voltmeter. 

2.  Install  and  remove  a recording  voltmeter. 

3.  Interpret  the  chart  from  a recording  voltmeter. 

1 . Explain  the  reason  for  the  test  circuit  on  a potential  indicating  device. 

2.  Use  a potential  indicating  device  to  test  for  presence  of  a voltage,  safely 
and  accurately. 

3.  Test  for  presence  of  a potential  by  buzzing. 


3 Hours 


1.  Describe  the  principle  of  equi-potential  grounding. 
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2.  Underground  Systems 

3.  Ground  Electrode  Connection 


4.  Fault  Currents 


1.  Describe  how  to  test  for  potential  and  install  personal  protective  grounds 
on  underground  cables. 

1 . Describe  the  factors  which  affect  the  resistance  of  the  grounding  elec- 
trode. 

2.  Explain  the  reasons  for  not  placing  the  ground  electrode  close  to  the 
bottom  of  the  pole. 

1 . Explain  how  available  fault  current  varies  with  proximity  to  large  supply 
stations  and  generating  plants. 


O.  SAFETY  AND  UTILITY  REGULATIONS 


10  Hours 


Electrical  Utility  Regulations 

1. 

(a) 

Part  IV 

— Grounding 

(b) 

Part  V - 

— Overhead 

2. 

(c) 

Part  VI 

— Underground 

Locate  and  interpret  the  regulations  in  Part  IV  pertaining  to  the  ground- 
ing of  utility  equipment. 

Locate  and  interpret  section  in  Part  VII  as  it  pertains  to  underground  con- 
struction performed  by  Power  Linemen. 


3.  Be  able  to  state  the  safe  limits  of  approach  for  equipment  working  near 
lines. 


4.  Locate  and  interpret  a ground  clearance  using  Table  18. 

5.  Explain  the  reasons  for  installing  protective  grounds  on  both  sides  of  the 
work  area  by  listing  five  ways  in  which  a de-energized  line  may  become 
energized. 

6.  Give  a typical  work  situation  and  be  able  to  identify  applicable  electrical 
utility  regulations. 


2.  Safety  1.  Recall  accident  history  of  typical  electrical  utility  accidents  and  be  able  to 

describe  in  your  own  words  the  causing  factors  and  propose  corrective 
methods  to  prevent  recurrences  of  similar  accidents. 


3.  Step  and  Touch  Potential 


1 . Describe  the  terms  touch  and  step  potential  and  explain  how  they  can 
occur. 


4.  Safe  Work  Practices 


1 . Demonstrate  safe  working  practices  during  all  phases  of  practical  as- 
signments. 


P.  PROPER  COMMUNICATIONS 


4 Hours 


1.  Tailboard  Conference 


1.  Given  a typical  construction  job  plan,  conduct  a tailboard  conference. 


2.  Accident  Occurrence  Report  Form 


3.  Radio 


1 . Given  the  details  of  a public  related  electric  accident  complete  the  elec- 
tric utilities  accident  occurrence  report  form. 

1 . Demonstrate  proper  signing  on  and  signing  off  procedures  for  mobile  ra- 
dios. 

2.  Identify  unacceptable  radio  use. 
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THIRD  PERIOD 
POWER  LINEMAN  TRADE 
COURSE  OUTLINE 


A.  PRINCIPLES  OF  ELECTRICITY 

TOPIC 


1 . Three  Phase  Systems 

(a)  Wye  Circuits  (Balanced  and 
Unbalanced) 

i)  Phasor  diagram  that  repre- 
sents currents  and  volt- 
ages 

— unity  power  factor 

— other  than  unity  power 
factor 

(b)  Delta  Circuits  (Balanced) 

i)  Phasor  diagram  that  repre- 
sents currents  and  volt- 
ages 

— unity  power  factor 

— other  than  unity  power 
factor 

(c)  Angular  Displacement 

i)  For  paralleling  banks 

(d)  Power  in  a Three  Phase  Sys- 
tem 

i)  Apparent  power 

ii)  True  power 

iii)  Reactive  power 

iv)  Power  factor 

(e)  Power  Factor  Correction 

i)  Operation 


B.  TRANSFORMERS 

1 . CSP  & CSPB  (Complete  Self  Pro- 
tected & Complete  Self  Protected 
Bank) 

2.  Three  Phase  Transformer  Connec- 
tions 

(a)  Current  and  Power  Relation- 
ships 

(b)  Connection  and  Proper  Fusing 
for:  (Current  and  Power) 

Delta  — Delta 

Wye  — Wye 
Wye  — Delta 
Delta  — Wye 

Open  Delta  — Open  Delta 
Open  Wye  — Open  Delta 
Delta  — Four  Wire  Delta 


50  Hours 


COURSE  OBJECTIVES 

Upon  completion  of  this  unit  the  apprentice  should  be  able  to: 

1.  State  and  verify  by  connection  the  relationship  between  lphase  and  l|ine  for 
a wye  system. 

2.  State  and  verify  by  connection  the  relationship  between  lphase  and  lljne  for 
a delta  system  (balanced). 

3.  Explain  by  the  use  of  a phasor  diagram  the  relationship  between  phase 
voltage  and  line  voltage  in  a wye  connected  source. 

4.  Explain  the  phase  relationship  of  phase  currents  with  phase  voltages  in  a 
wye  connected  system  at  unity,  and  other  than  unity  power  factor  (bal- 
anced or  unbalanced)  by  the  use  of  a phasor  diagram. 

5.  Explain  the  importance  of  a neutral  conductor  on  an  unbalanced  wye 
system. 

6.  Explain  by  the  use  of  a phasor  diagram  the  relationship  between  phase 
voltage  and  line  voltage  in  a delta  connected  source. 

7.  Explain  the  phase  relationship  of  phase  currents  with  phase  voltages  in  a 
delta  connected  system  at  unity  and  other  than  unity  (balanced  or  unbal- 
anced) by  the  use  of  a phasor  diagram. 


8.  State  the  mathematical  equation  for  “apparent  power”  in  balanced  sys- 
tems. 

9.  State  the  mathematical  equations  for  “power”  in  balanced  and  unbal- 
anced systems. 

10.  State  the  mathematical  equations  for  “reactive  power”  in  balanced  and 
unbalanced  systems. 

11.  Define  overall  “power  factor”  as  it  applies  to  three  phase  systems. 

12.  Explain  how  capacitors  will  correct  the  power  factor  in  three  phase  sys- 
tems. 

13.  Recall  how  capacitors  are  connected  to  a three  phase  system. 

34  Hours 

1 . List  the  uses  and  advantages  of  CSP  and  CSPB  transformers. 

2.  List  how  CSP  and  CSPB  transformers  differ  from  standard  distribution 
transformers. 

1 . Determine  the  fusing  to  be  used  from  a fuse  chart. 

2.  Define  the  causes  of  backfeed,  hazards  involved  and  how  to  avoid  it. 

3.  Determine  the  rated  phase  and  line  currents  of  a three  phase  bank. 

4.  Define  angular  displacement. 

5.  Determine  if  and  how  three  phase  banks  can  be  paralleled. 

6.  Do  alterations  on  a three  phase  bank  maintaining  the  same  phase  se- 
quence and  position  of  high  leg  (if  applicable)  as  prior  to  any  work  being 
done. 

7.  Demonstrate  the  proper  switching  sequence  so  as  to  eliminate  the  possi- 
bility of  ferro-resonance. 
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(c)  Angular  displacement 

(d)  Paralleling 

(e)  Replacing  transformers 

(f)  Ferro-resonance 

(g)  Phase  sequance 


3.  Voltage  Regulation 

C.  LINE  CONSTRUCTION 

1.  Sagging 


D.  SYSTEM  GROUNDING 

1.  Resistance  Measurements 

2.  Grounding  Systems 


8.  Demonstrate  how  to  reduce  the  effects  of  ferro-resonance  if  the  con- 
struction is  such  that  13  is  not  possible. 


9.  Connect  a three  phase  transformer  bank  as  per  given  voltage  specifica- 
tions and  demonstrate  the  effect  on  a three  phase  motor  connected  to 
the  secondaries  of: 

(a)  interchanging  any  two  primary  lines 

(b)  interchanging  any  two  secondary  lines 

1 .  Explain  the  term  voltage  regulation. 

4 Hours 

1.  Explain  the  effects,  on  a line,  of  sagging  too  tight  or  too  loose. 

2.  Choose  the  appropriate  sag  chart,  given  the  necessary  line  and  conduc- 
tor information  (initial  or  final). 

3.  Determine  the  correct  sag  from  charts  given  the  necessary  line  and  con- 
ductor information. 

4.  Explain  in  detail  his  companies  current  method  of  sagging. 

5.  Explain  in  general  terms  two  other  methods  of  sagging. 

6.  Explain  two  methods  of  determining  sag  on  an  existing  energized  line. 

7.  Explain  the  effect  on  sag  of  doubling  or  tripling  span  length. 

4 Hours 

1 . Determine  ground  resistance  by  means  of  a megger  or  an  earth  tester. 

1.  Compare  a neutral  return  system  to  an  earth  return  system.  (EUR) 


E.  UNDERGROUND  RESIDENTIAL  DISTRIBUTION 


10  Hours 


1.  Verification  S.L.D.  (Single  Line  Dia- 
gram) 


1.  Verify  the  S.L.D.  as  built,  identify  cables  and  return  construction  clear- 
ance. 


2.  Cable  Testing 


1.  Explain  the  hazards  of  high  potential  cable  testing. 


3.  Switching 


1 . Given  a single  line  diagram  prepare  a switching  program  to  isolate  and 
issue  men  at  work  clearance  on  a section  of  underground  circuit. 


F.  REVENUE  METERING  AND  ENERGY  DIVERSION 


25  Hours 


1 . Three  Phase  Self  Contained  Meters 

(a)  Socket  connections 

(b)  Tickler  wire 

(c)  Kh 

(d)  Consumption 

(e)  Load  side  of  breaker 

(f)  Network 

(g)  Mounting  height 

(h)  Phase  color  code 

(i)  High  leg 

(j)  New  demand 

(k)  Connections 


1.  Verify  socket  connections  and  make  necessary  checks  on  the  meter  prior 

to  changing  or  installing  a new  meter. 

(a)  Three  phase  four  wire  wye  2V2  element  “S”  Base  demand  energy 
meter 

(b)  Three  phase  four  wire  delta  2%  element  “S”  Base  demand  energy 
meter 

(c)  Polyphase  three  wire  network  meter 

2.  Explain  the  effect  on  the  registered  consumption  of  the  tickler  wire  which 

was  not  connected. 

3.  For  balanced  and  unbalanced  loads: 

(a)  Calculate  the  load  on  a meter  using  Kh  and 

(b)  Calculate  the  approximate  load  on  a meter  using  current  and  volt- 
age. 


4.  Calculate  the  actual  consumptions  using  the  internal  multiplier  and  the 
meter  readings. 

5.  Explain  under  what  conditions  a meter  must  be  installed  on  the  load  side 
of  a customer’s  breaker. 

(a)  Explain  the  exception  to  the  rule. 
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6. 

7. 

8. 

9. 

10. 

11. 


2.  Three  Phase  Instrument  Rated 
Meters 

(a)  Connections 

(b)  Kh 

(c)  Reading 

(d)  Burden 

(e)  Theft 

(f)  Rate  structure 


3.  Phase  Converter 

4.  Testing  and  Sealing 


G.  VOLTAGE  REGULATING  EQUIPMENT 

1.  Purpose 

2.  Applications 

3.  Nameplate 

4.  Principle 

5.  Controls 


6.  Switching 

7.  Paralleling 

8.  Connections 


Explain  where  and  why  a network  meter  is  used. 

Explain  the  proper  mounting  height  for  self  contained  meters. 

Identify  the  correct  phase  color  codes  and  the  correct  phasing  for  a three 
phase  four  wire  wye  and  a three  phase  four  wire  delta. 

Identify  a service  with  a high  leg  using  a voltmeter. 

Explain  what  should  be  done  if  a new  high  demand  is  established. 

Verify  socket  connections  and  make  necessary  checks  on  the  meter  prior 
to  changing  or  installing  a new  meter. 

(a)  Three  phase  four  wire  2 1/2  element  wye  “S”  base 

(b)  Three  phase  four  wire  2 1/2  element  delta  “S”  base 

(c)  Network  meter  “S”  base 

Wire  an  instrument  rated  metering  unit. 

Check  connection  on  instrument  rated  metering  unit. 

Install  or  change  a meter  on  an  instrument  rated  metering  unit. 

For  balanced  and  unbalanced  loads: 

(a)  Calculate  the  load  on  a meter  using  Kh  and 

(b)  Calculate  the  approximate  load  on  a meter  using  current  and  voltage 

Calculate  the  actual  consumption  using  the  meter  readings  and  the  over- 
all multiplier. 

Explain  how  the  distance  between  the  current  transformers  and  the 
meter  can  affect  the  accuracy  of  the  C.T.  (burden). 

(a)  Describe  indications  of  external  tampering  on  metering  devices. 

(b)  Describe  other  indications  of  energy  theft. 

(a)  Explain  why  the  rate  structure  may  vary  between  customers. 

(b)  Obtain  a rate  structure  from  your  utility  and  calculate  a domestic  and 
an  industrial  bill. 

Explain  what  a phase  converter  is  and  where  it  might  be  used. 

Explain  the  difference  between  the  government  and  the  utility  sealing  on 
meters. 

Explain  the  government  requirements  on  re-testing  of  meters. 


10  Hours 

State  the  reasons  a utility  company  requires  voltage  regulating  equip- 
ment. 

Differentiate  between  off-load  and  on-load  tap  changing  equipment,  and 
state  at  least  one  utility  application  for  each. 

Be  able  to  interpret  the  nameplate  data  on  voltage  regulating  equipment. 

Explain  the  effect  of  the  buck  or  boost  winding  on  the  output  voltage  with 
the  use  of  a schematic. 

Describe,  in  general  terms,  the  operation  of  a step  regulator  control  unit, 
making  reference  to: 

(a)  Basic  voltage  setting 

(b)  Band  width  setting 

(c)  Delay  timer 

(d)  Buck  boost  selector  switch 

Describe,  in  detail,  how  to  switch  out  a piece  of  voltage  regulating  equip- 
ment and  return  it  to  service. 

Explain  the  precaution  necessary  when  paralleling  lines  or  feeders  fed 
from  different  voltage  regulators. 

Explain  the  undesirable  effects  on  the  customer  voltage  if  the  regulator 
source  and  load  connections  are  interchanged. 
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TOPIC 


9.  Touch  Potential 


10.  Pre-Commissioning  Checks 


COURSE  OBJECTIVES 

1.  Explain  how  touch  potential  may  exist  near  rural  voltage  regulator  con- 
trols. 

2.  Explain  how  hazards  of  touch  potential  may  be  reduced  at  voltage  regu- 
lating equipment. 

1 . Describe  typical  pre-commissioning  checks  on  voltage  regulating  equip- 
ment. 


H.  A.C.  MOTORS 


2 Hours 


1 . Three  Phase  1 . 


(a) 

Reversing 

(b) 

Single  Phasing 

2. 

(c) 

Over  voltage  and  under  voltage 

(d) 

Starting  currents 

3. 

4. 

State  the  effects  that  (interchanging  any  two  line  conductors)  has  on  the 
direction  of  rotation  of  three  phase  motors. 

List  the  effects  of  an  open  phase  on  a three  phase  motor  under  starting 
and  running  conditions.  (No  load  and  full  load). 

List  the  effects  of  over  voltage  and  under  voltage  on  a three  phase 
motor. 

Recognize  the  effects  that  starting  a large  three  phase  motor  has  on  the 
utility  system. 


I.  CIRCUITS  — PROTECTION  AND  SWITCHING 


20  Hours 


1.  Protection 

(a)  Faults 

(b)  Fuses 
Sectionalizer 

Oil  Circuit  reclosers 
Arrestors 

Relays  and  oil  curcuit  breakers 

(c)  Inverse  time  characteristics 

(d)  Coordination 


1 . Define  the  terms  fault  and  fault  current. 

2.  Explain  how  KVA  and  % IZ  affect  fault  current. 

3.  Explain  the  purpose  and  basic  operation  of: 

(a)  fuses 

(b)  sectionalizers 

(c)  oil  circuit  reclosers 

(d)  arrestors 

(e)  relays  operating  an  oil  circuit  breaker 

4.  Explain  how  the  time  it  takes  to  operate  varies  with  the  magnitude  of 
current. 

5.  Explain  what  it  means  to  coordinate  fuses,  sectionalizers  and  oil  circuit 
reclosers. 

6.  Reading  and  resetting  relay  targets. 


2.  Switching 


3.  Relay  Device  Numbers 

J.  ELECTRICAL  MEASURING  DEVICES 


1. 


1. 


Explain  the  basic  operation  and  limitation  of  the  following  when  used  for 
switching. 

(a)  Hot  line  jumpers 

(b)  Fused  disconnects 

(c)  Solid  blade  disconnects  and  gang  operated  switches 

(d)  sectionalizers  and  oil  circuit  reclosers 

(e)  relays  (switching  only) 

1)  Reclosing 

2)  Ground  over  current 

3)  Lockout 

Recognize  EEMAC  (NEMA)  device  numbers  from  one  line  drawings. 

4 Hours 


1 . Phase  Rotation  Meter 


2.  Phasing  Sticks 


3.  High  Potential  Insulation  Testing 


1.  Determine  the  phase  sequence  of  a color  coded  or  otherwise  identified  3 
phase  system  with  the  use  of  a phase  sequence  indicator. 

1 . Relate  the  hazards  involved  when  using  phasing  sticks. 

2.  Demonstrate  how  to  verify  proper  operation  of  phasing  sticks  by  cross 
phasing. 

3.  Phase-in  two  three  phase  lines  with  the  use  of  phasing  sticks. 

4.  Interpret  the  chart  to  determine  the  number  of  resistors  to  be  used  on  a 
given  voltage. 

1.  List  the  reasons  for  insulation  testing. 

2.  Explain  the  hazards  involved  when  insulation  testing. 

3.  Explain  the  term  high  potential  testing. 
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TOPIC 


COURSE  OBJECTIVES 


K.  SAFETY  AND  UTILITY  REGULATIONS 


8 Hours 


1.  Electrical  Utility  Regulations 

(a)  Part  V — Overhead 

(b)  Part  VI  — Station  Lineman. 


2.  Safety 

3.  Safe  Work  Practices 

L.  PROPER  COMMUNICATIONS 

1.  Switching  Programs 


1 . Locate  and  interpret  the  regulation  in  Part  V as  it  pertains  to  construction 
performed  by  the  Power  Lineman. 

2.  Locate  and  interpret  sections  as  they  pertain  to  station  operation  per- 
formed by  Power  Linemen. 

3.  Be  able  to  state  the  safe  limits  of  approach  for  equipment  working  near 
lines. 

4.  Given  a typical  work  situation,  be  able  to  identify  applicable  electrical  util- 
ity regulations. 

1.  Recall  accident  history  of  typical  electrical  utility  accidents  and  be  able  to 
describe  in  your  own  words  the  causing  factors  and  propose  corrective 
methods  to  prevent  recurrences  of  similar  accidents. 

1.  Demonstrate  safe  working  practices  during  all  phases  of  practical  as- 
signments. 

6 Hours 

1.  Given  a single  line  diagram,  prepare  a switching  program  to  isolate  and 
issue  men  at  work  clearance  on  a section  of  overhead  line. 

2.  Given  a single  line  diagram  involving  overhead  and  underground  con- 
struction prepare  a switching  program  to  isolate  and  issue  men  at  work 
clearance  on  a section  of  line. 


29 


SUGGESTED  REFERENCE  MATERIALS 


Basic  Electricity  — Bureau  of  Naval  Personnel  — Dover  Publications 
Lineman  s and  Cableman’s  Handbook  — Kurtz  and  Shoemaker 
Hotsticks  — A.  B.  Chance  Co.  — Cat  #100. 


TECHNICAL  TRAINING  SCHOOLS 

The  Power  Lineman  apprenticeship  training  program  is  offered  by  the  Alberta  Manpower,  Apprenticeship  and  Trade 
Certification  Division.  Staff  and  facilities  for  teaching  the  program  are  supplied  by  Alberta  Manpower  at: 

1.  Northern  Alberta  Institute  of  Technology 

2.  Southern  Alberta  Institute  of  Technology 

LOCATION  OF  APPRENTICESHIP  AND  TRADE 
CERTIFICATION  DIVISION  REGIONAL  OFFICES 

CALGARY 

EDMONTON 

FORT  McMURRAY 

GRANDE  PRAIRIE 

HINTON 

LETHBRIDGE 

MEDICINE  HAT 

PEACE  RIVER 

RED  DEER 

VERMILION 
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ALBERTA  REGULATION  47/80 


MANPOWER  DEVELOPMENT  ACT 
POWER  LINEMAN  TRADE  REGULATION 


1(1)  In  this  regulation, 

(a)  "power  lineman"  means  a person  engaged  in  the  construction, 
maintenance  or  operation  of  electrical  transmission  and  distribution 
systems; 

(b)  repealed  AR  362/83; 

(c)  "General  Regulations"  means  the  General  Regulations  (Alta.  Reg. 
43/77),  as  amended. 

(d)  "trade"  means  the  trade  of  Power  Lineman. 

(2)  The  definitions  in  the  General  Regulations  apply  to  this  regulation. 

AR  47/80; 362/83 


PART  1 

APPRENTICESHIP  AND  TRADE  TRAINING 


2 A person  is  eligible  to  be  an  apprentice  if  he  has 

(a)  satisfied  the  requirements  of  section  5 of  the  General  Regulations, 
and 

(b)  has  passed  Mathematics  20  or  its  equivalent,  or  passed  an  entrance 
examination  prescribed  by  the  Board. 

AR  47/80; 362/83 


3(1)  Subject  to  subsections  (2)  and  (3),  an  employer  who  is  a 
journeyman  or  who  employs  a journeyman  may  employ  one  apprentice  and  one 
additional  apprentice  for  each  additional  journeyman  he  employs. 

(2)  The  Director  may  authorize  an  employer  to  employ  on  a temporary  basis, 
an  apprentice,  in  addition  to  those  permitted  under  subsection  (1),  to  be 
trained  in  a branch  of  the  trade  not  engaged  in  by  the  person  to  whom  he  is 
apprenticed . 

(3)  An  apprentice  employed  temporarily  under  subsection  (2)  shall  not,  for 
the  purposes  of  subsection  (1),  be  considered  to  be  an  apprentice  of  his 
temporary  employer. 

(4)  If  the  supply  of  journeymen  in  a location  where  an  employer  is 
carrying  on  business  is  insufficient  to  permit  the  employer  to  carry  out 
his  work  commitments,  the  Director  may  authorize  the  employer  to  employ 
apprentices  in  addition  to  those  authorized  in  subsections  (1)  and  (2). 

AR  47/80; 362/83 


4(1)  The  term  of  apprenticeship  shall  be  four  periods  of  12  months 
each . 

(2)  Each  period  shall  consist  of  not  less  than  1800  hours  of  employment, 
including  time  spent  attending  technical  training  courses  prescribed  by  the 
Board. 

(3)  The  Director  may  not,  pursuant  to  section  25(1)  of  the  Act,  reduce  the 
term  of  apprenticeship  to  be  served  by  an  apprentice  to  less  than  one 
period  of  apprenticeship. 

AR  47/80 


5 When  a contract  of  apprenticeship  is  registered  with  the  Director, 
he  shall  issue  to  the  apprentice  an  official  record  book  referred  to  in 
section  14  of  the  General  Regulations. 

AR  47/80 


6(1)  An  apprentice  shall  not  advance  to  the  next  period  until  the 
Director  has  authorized  him  to  do  so  by  making  an  entry  in  the  apprentice's 
official  record  book  under  subsection  (2). 
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(2)  The  Director  shall  make  an  entry  in  the  apprentice’s  official  record 
book  authorizing  advancement  to  the  next  period,  when  the  apprentice 

(a)  has  completed  the  previous  period  of  apprenticeship, 

(b)  has  received,  in  the  opinion  of  the  Director,  a satisfactory  report 
from 


(i)  his  employer,  and 

(ii)  the  school  at  which  he  attended  technical  training  courses 
prescribed  by  the  Board, 

(c)  has  completed  the  tests  and  examinations  prescribed  by  the  Board, 
and 

(d)  has  attained  pass  marks  prescribed  by  the  Board  in  the  tests  and 
examinations  referred  to  in  clause  (c) . 

AR  47/80 


7 The  official  record  book  of  an  apprentice  shall  be  kept  in  the 
possession  of  his  employer  and,  upon  termination  of  the  employment  of  the 
apprentice,  the  employer  shall  present  the  book  to  him. 

AR  47/80 


8(1)  An  employer  shall  pay  to  an  apprentice  wages  that  are  not  less 
than  the  following  percentages  of  the  prevailing  wages  paid  to  a 
jou rneyman : 

(a)  50%  in  the  first  period; 

(b)  60%  in  the  second  period; 

(c)  67.5%  in  the  third  period; 

(d)  75%  in  the  fourth  period. 

(2)  Notwithstanding  subsection  (1),  the  wages  paid  to  an  apprentice  shall 
not  be  less  than  the  minimum  wage  fixed  pursuant  to  the  Employment 
Standards  Act. 

(3)  An  employer  is  not  required  to  pay  wages  to  an  apprentice  during  the 
time  that  the  apprentice  spends  attending  technical  training  courses 
prescribed  by  the  Board. 

AR  47/80; 362/83 


9  The  hours  of  work  and  working  conditions  of  an  apprentice  shall  be 
the  same  as  those  of  a journeyman. 

AR  47/80 


PART  2 

CERTIFICATION 

10  The  Director  may  issue  the  following  class  of  certificate  for  the 
trade  in  accordance  with  section  31(b)  of  the  General  Regulations: 

(a)  certificate  of  qualification. 

AR  47/80; 362/83 


11  In  accordance  with  section  32(d)  of  the  General  Regulations  the 
Director  may  issue  a certificate  of  qualification,  without  examination,  to 
a person  who  holds 

(a)  a certificate  of  completion  of  apprenticeship  issued  by  another 
province  of  Canada  prior  to  May  19,  1979,  or 

(b)  a certificate  of  completion  of  apprenticeship,  a certificate  of 
qualification,  or  a certificate  of  proficiency  issued  by  another 
province  of  Canada,  bearing  an  Interprovincial  Standards  Red  Seal. 

AR  47/80;362/83 


11.1(1)  The  holder  of  a certificate  of  qualification  for  the  trade  of 
Power  Electrician  may  apply  to  the  Director  for  a certificate  as  a Power 
Lineman  and  the  Director,  if  he  is  satisfied  that  the  work  experience  of 
the  applicant  is,  in  fact,  that  of  a Power  Lineman,  issue  the  certificate 
to  him. 
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(2)  No  fee  shall  be  charged  when  a certificate  is  issued  under  subsection 

(1). 

AR  362/83 


12(1)  An  application  to  take  an  examination  for  a Certificate  of 
Qualification  shall  be  made  to  the  Director. 

(2)  Documentary  evidence  acceptable  to  the  Director  shall  be  presented  by 
an  applicant  for  an  examination  setting  out  that  the  applicant 

(a)  holds  a certificate  equivalent  to  an  Alberta  Certificate  of 
Qualification  issued  by  a provincial  authority  outside  of  Alberta,  or 

(b)  has  at  least  5 years  of  acceptable  work  experience  in  the  trade. 

(3)  The  applicant  shall  provide  translations  into  the  English  language 
acceptable  to  the  Director  of  credentials  other  than  in  English  submitted 
pursuant  to  subsection  (2). 

AR  47/80; 362/83 


13  A Certificate  of  Qualification  issued  under  this  regulation  is 
effective  unless  cancelled  or  suspended  by  the  Director  in  accordance  with 
section  42  or  43  of  the  General  Regulations. 

AR  47/80; 362/83 


14  Alberta  Regulation  331/67  is  repealed. 


AR  47/80 
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